The N-terminal Arg-rich region of human immunodeficiency virus types 1 and 2 and simian immunodeficiency virus Nef is involved in RNA binding.
Comparison of the amino acid sequences of human immunodeficiency virus (HIV) Nef protein and several RNA-binding proteins shows similarities in some regions of these proteins. Thus, poliovirus protein 2C, an RNA-binding protein, shares with Nef the sequence YXQQ...MDD...DXXD. In addition, both proteins contain an Arg-rich motif that, in the case of poliovirus 2C, is involved in RNA-binding activity. Moreover, the RNA-binding, anti-terminator N proteins of lambda, phi21 and P22 phages show sequence similarities with HIV Nef at the Arg-rich motif. To assess the significance of this motif, native and deletion variants of Nef protein were assayed for RNA-binding activity. The N-terminal 35 amino acids of HIV-1 Nef that comprise the Arg-rich motif are sufficient for RNA binding. Point mutations engineered at the Arg-rich motif of HIV-1 Nef revealed that basic amino acid residues are essential for RNA-binding activity. The Nef proteins from HIV-2 and SIV can also interact with RNA, while the same proteins with the N-terminal Arg-rich domain truncated fail to interact with RNA. These findings indicate that all three Nef proteins from HIV-1, HIV-2 and simian immunodeficiency virus belong to the RNA-binding family of proteins. The three proteins contain an Arg-rich region at the N-terminus which is necessary to interact with RNA.